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(57) ABSTRACT

Disclosed is a locking apparatus for plug connectors, com-
prising at least one first locking half and at least one second
locking half, wherein the first locking half'is formed from an
inner sleeve and an outer sleeve, wherein the outer sleeve
can be moved in a linear manner against a plugging direction
towards the inner sleeve, and wherein the second locking
half is formed from a further sleeve which can be inserted
into the inner sleeve of the first locking half, and wherein the
first locking half has at least one associated latch which acts
on an inserted sleeve through at least one latching opening
in the inner sleeve.
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1
LOCKING APPARATUS FOR PLUG
CONNECTORS

BACKGROUND OF THE INVENTION

The invention relates to a locking apparatus for plug
connectors.

Locking apparatuses of this type are required in order to
mechanically latch two plug connectors to one another.
These may be electric, pneumatic, optical or hydraulic plug
connectors. Any type of plug connector must ensure that the
produced connection is mechanically secured against an
undesired separation of the connection.

For this purpose, a large number of locking apparatuses
are known from the prior art that ensure a mechanical
releasable connection of two plug connectors.

A type of locking apparatus used readily in the prior art is
constituted by what is known as “push-pull” locking and
unlocking. These locking apparatuses are characterized by
their simple handling. The plug connection is locked by
simply pushing (push) and is unlocked by simply pulling
(pull).

Push-pull plug connectors of this type usually have an
actuation means, which surrounds the plug connector in a
sleeve-like manner. A housing of the plug connector is thus
likewise formed, such as an actuation means in order to
actuate the locking and unlocking.

In the case of plug connectors of this type having push-
pull mechanisms, it is disadvantageous that these are each
developed for a special embodiment and are only compatible
therewith. The production is therefore usually very complex
on account of the many individual parts from which such a
plug connector is produced.

This high production effort and the number of individual
parts here usually have a negative effect on the production
costs of plug connectors of this type.

SUMMARY OF THE INVENTION

The problem addressed by the invention therefore lies in
presenting a push-pull plug connector which can be pro-
duced easily, from few individual parts and therefore eco-
nomically.

The invention relates to a locking apparatus for plug
connectors. Here, the locking apparatus is formed from a
first locking half and a second locking half. The two locking
halves are expediently each provided on a plug convector
and can be joined together and locked with one another.

A secure, mechanical contacting of the two plug connec-
tors to be connected is ensured by the locking of the two
locking halves.

The first locking half consists of an outer sleeve and an
inner sleeve. The preferably round sleeves are linearly
displaceable relative to one another in the plug-in direction.
The outer sleeve may preferably be displaced against the
plug-in direction on the inner sleeve over a short range from
approximately 1 to 10 mm.

The second locking half is formed from a further sleeve.
The further sleeve of the second locking half corresponds
expediently to be same form as the two sleeves of the first
locking half and in terms of its dimensioning is smaller than
the inner sleeve. The further sleeve may thus be slid into the
inner sleeve of the first locking half in order to contact the
locking apparatus.

In order to ensure not only a contacting, but also a latching
of the locking halves with one another, the first looking half
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also has at least one detent means, which acts on the further
sleeve of the second locking half.

The detent means is expediently produced from a resilient
material, for example metal or plastic, and is arranged
between the outer and the inner sleeve. A detent opening in
the inner sleeve makes it possible for the detent means to act
at least in regions on the further sleeve and thus enables a
locking between the first locking half and the second locking
half.

The resilient detent means is a substantially U-shaped
element. It is formed from two limbs and a base, wherein the
limbs are each connected to the base via a bent region. It is
particularly advantageous to form the detent means from a
wire. The locking force of the locking apparatus thus can be
adjusted depending on the strength and material properties
of the wire.

The detent means is advantageously arranged between the
inner and the outer sleeve such that the limbs extend
approximately parallel to the plug-in direction and the base
of'the detent means is oriented approximately transversely to
the plug-in direction. The base of the detent means can thus
act on the further sleeve through the detent opening in the
inner sleeve.

Here, it is expedient to introduce the detent opening as a
slot into the inner sleeve. Due to an orientation of the detent
opening likewise directed approximately transversely to the
plug-in direction, it is possible to guide through the base of
the detent means.

In order to ensure a secure latching between the detent
means and the further sleeve of the second locking half] a
detent recess is provided in the further sleeve, with which
recess the detent means can engage.

The detent recess is also preferably likewise formed as a
slot or groove. A useful orientation of this relative to the
plug-in direction such that the base of the detent means can
latch into said recess is advantageous. Here, the recess may
be merely a short groove or a slot.

However, an embodiment in which the slot or the groove
extends over the entire circumference of the further sleeve is
also conceivable. In the case of such a circumferential detent
recess, the orientation of the two locking halves relative to
one another is particularly advantageously irrelevant to the
plug-in process.

In a particular embodiment the detent means is matched
to the form of the inner sleeve. This especially means that
primarily the base of the detent means is matched to the form
of'the inner sleeve so as to be arranged between the inner and
the outer sleeve in the most space-saving manner possible.

By way of example, it would thus be conceivable in the
case of a round inner sleeve to provide the base of the detent
means likewise with a curve or a number of bends.

Depending on the embodiment, various possibilities for
fixing the detent means are conceivable. In one embodiment
the free limbs of the detent means are fastened to the inner
sleeve. For this purpose, these limbs can be inserted easily
into holes provided in the inner sleeve.

In accordance with a further expedient embodiment, the
limbs of two provided detent means are to be connected to
one another. The first of the limbs can thus be connected in
each case to a second limb. A one-piece embodiment of a
number of detent means can thus be provided. These inter-
connected detent means are placed around the inner sleeve,
are held together mutually, and therefore do not have to be
fixed further to the inner sleeve.

In order to enable an unlocking of the two locking halves,
the outer sleeve has at least one, preferably two pairs of
wedge surfaces. These are arranged on the inner side of the
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outer sleeve such that, as the outer sleeve is displaced
relative to the inner sleeve, the wedge surfaces act on the one
or more detent means. In so doing, the detent means are
deformed flexibly, such that the base of the detent means is
released from the engagement of the further sleeve. A release
of the connection between the two locking halves is thus
possible.

In a further advantageous embodiment the wedge surfaces
are arranged in pairs and act between two detent means on
the curved regions thereof between limbs and base. Due to
a particular embodiment of the curved regions of the detent
means, a particularly advantageous, mechanical interaction
between wedge surfaces and detent means can be produced.

For this purpose, a type of “ear” is produced on the one
hand in the curved region of the detent means, such that the
detent means are wider in the curved region than in the
region of the free limb ends.

On the other hand, a particular orientation of the wedge
surfaces is advantageous. For this purpose, the wedge sur-
faces should form an angle between 0 and 90 degrees to the
plug-in direction. An angle between 20 and 60 degrees, in
particular between 30 and 50 degrees to the plug-in direction
is particularly advantageous.

BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary embodiment of the invention is illustrated
in the drawings and will be explained in greater detail
hereinafter. In the drawings:

FIG. 1 shows a sectional illustration of a locking appa-
ratus;

FIG. 2 shows an exploded view of a first locking half;

FIG. 3 shows an inner sleeve having detent means;

FIG. 4 shows two detent means, and

FIG. 5 shows a partial section of a first locking half.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 shows a locking apparatus 1 consisting of a first
locking half 2 and a second locking sleeve 3. The second
locking half 3 is formed, beside a connection region for a
plug connector illustrated on the left, from a sleeve 31
inserted into the first locking half 2.

The sleeve 31 has, on its plug-in side, a chamfer, in order
to facilitate an insertion into the first locking half 2. Adja-
cently thereto, a detent recess 32 is provided circumferen-
tially on the sleeve 31 and is suitable for latching detent
means 4 therein.

The first locking half 2 consists substantially of two
sleeves inserted one inside the other: an inner sleeve 21 and
an outer sleeve 22, wherein the outer sleeve 22 is arranged
on the inner sleeve 21 axially displaceably against the
plug-in direction S.

It can also be seen in FIG. 1 that the first locking half 2
is arranged on a plug connector by means of a snap ring.

In order to lock the first locking half 2 to the second
locking half 3, a detent means 4 is provided. Of the detent
means 4, merely the cross section of the base 42 can be seen
in this illustration. The detent means 4 engages with this
base 42 through a detent opening 23 of the inner sleeve 21
and can thus engage with the detent recess 32 of the further
sleeve 31 of the second locking half 3.

In order to release the locking of the first and second
locking half 2, 3, merely the base 42 of the detent means 4
must be lifted from the detent recess 32.
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In the illustrated exemplary embodiment, the locking
apparatus 1 has two detent means 4, 4'. The base 42 of the
first detent means 4 is therefore provided in the lower region
of the locking apparatus 1, and the base 42' of the second
detent means is provided in the upper region.

A first locking half 2 is illustrated in an exploded view in
FIG. 2. The first locking half 2 consists of an inner sleeve 21
(illustrated here on the right) and an outer sleeve 22 (illus-
trated here on the left).

The inner sleeve 21 for this purpose is provided to be
mounted on a plug connector. This can be provided both by
means of a snap ring (as also already illustrated in FIG. 1)
and by other possibilities, for example by means of a screw,
gluing, riveting or press-fitting. A variant formed in one
piece with a plug connector housing is also conceivable.

Two detent means 4, 4' are illustrated in the middle region
of FIG. 2. These are provided in this exemplary embodiment
for fastening on the inner sleeve 21. For this purpose, free
limbs 41, 41', 43, 43' are inserted into and fixed in holes in
the inner sleeve 21.

The limbs 41, 41', 43, 43' of the detent means 4, 4' are
connected by the base 42, 42'. These are provided in order
to be inserted into the detent opening 23 of the inner sleeve
21. It is thus possible for the base 42, 42' of the detent means
4, 4' to act on an inserted, second locking half 3 inside the
inner sleeve 21.

The outer sleeve 22 illustrated in the left region surrounds
the inner sleeve 21 and the detent means 4, 4'. The outer
sleeve 22 here is axially displaceable on the inner sleeve 21
in and against the plug-in direction S. Here, wedge surfaces
24, which are arranged on the inner side of the outer sleeve
22, can act on the detent means 4, 4' and release the locking
between first locking half 2 and second locking half 3.

The detent means 4, 4' in FIG. 2 are illustrated in greater
detail in FIG. 4a. The detent means 4 are each formed from
two limbs 41, 43, wherein the limbs 41, 43 are connected via
abase 42. Here, the limbs 41, 43 are oriented approximately
in parallel and the base 42 is oriented approximately trans-
versely thereto, thus giving a U-shape.

In the illustrated embodiment the base 42 of the detent
means 4 is bent symmetrically at two positions in order to
enable a better adaptation to the round inner sleeve 21.

The transition between limbs 41, 43 and base 42 is formed
in each case by a bent region 44. In the special, illustrated
embodiment, the bent regions 44 are wider than the arrange-
ment of the limbs 41, 43 relative to one another. The detent
means in this embodiment form a sweeping curve 45 in the
region of the wider, bent regions 44.

The sweeping curves 45 are provided for an advantageous
unlocking. For this purpose, the detent means 4 at the curves
45 can be better actuated by the wedge surfaces 24 of the
outer sleeve 22. The exact operating principle will be
described in greater detail in FIG. 5.

A special embodiment of the detent means 4, 4' is illus-
trated in FIG. 44. In this, the detent means 4, 4' are not
fastened to the inner sleeve 21, but two detent means 4, 4' are
formed in one piece with one another. For this purpose, a
limb 41, 41' is in each case connected to a limb 43, 43' of the
other detent means 4, 4'.

The detent means 4, 4' thus formed can be placed around
the inner sleeve 21 and requires no further fixing to the inner
sleeve 21. The occurring spring forces of the detent means
4, 4' are compensated via the detent means 4, 4' arranged
opposite.

FIG. 3 shows an inner sleeve 21 having two detent means
4, 4' fastened thereto. The inner sleeve 21 is fastened on a
schematically illustrated plug connector.
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The limbs 41, 43'—as well as the limbs 41', 43 not
visible—are inserted into and fixed in holes provided in the
inner sleeve 21. The limbs 41, 41', 43, 43' are roughly axially
oriented and can be deflected in a flexible manner. The bases
42, 42' of the detent means 4, 4' are inserted into the detent
openings 23 and reach as far as the inner side of the inner
sleeve 21. The detent means 4, 4' can thus engage by means
of their base 42, 42' with a second locking half 3 to be
inserted.

The operating principle of the first locking half 2 can be
seen in greater detail in a partial section in FIG. 5. What is
shown is the cut-open outer sleeve 22 of the first locking half
2. Two detent means 4, 4' are arranged between the inner
sleeve 21 and the outer sleeve 22.

Two wedge surfaces 24 are provided on the inner side of
the outer sleeve 22. The wedge surfaces 24 are each asso-
ciated with one of the sweeping curves 45, 45' of the detent
means. By displacing the outer sleeve 22 against the plug-in
direction S, the detent means 4, 4' are moved radially
outwardly by the wedge surfaces 24. The advantageous
shaping of the sweeping curves 45, 45' assists this move-
ment.

Due to the spring force of the detent means 4, 4', the outer
sleeve 22 is moved back again automatically in the plug-in
direction S after actuation. For this purpose, it is particularly
advantageous to produce the detent means 4, 4' from a
material having good spring effect. Here, a corresponding
plastic or metal would be expedient.

For simple contacting and locking of the two locking
halves 2, 3, a bevel is formed integrally on the further sleeve
31 in the front region over the circumference. The base 42,
42' of the detent means 4, 4' can be raised via this bevel
serving as a ramp until said detent means lock into the detent
recesses 32.

The invention claimed is:
1. A locking apparatus for plug connectors, said plug
connectors comprising

at least one first locking half and at least one second
locking half,

wherein the first locking half is formed from an inner
sleeve and an outer sleeve,

wherein the second locking half is formed from a further
sleeve, which can be inserted into the inner sleeve of
the first locking half, and

wherein the first locking half is associated with at least
one detent, which acts on an inserted sleeve through at
least one detent opening in the inner sleeve

wherein the outer sleeve is linearly displaceable relative
to the inner sleeve against a plug-in direction (S), and
has wedge surfaces formed integrally on the inner side,
wherein the wedge surfaces each are associated with
one of the detents, and are arranged at an angle to the
plug-in direction (S), selected from an angle of between

15

30

35

40

45

6

0 and 90 degrees to the plug-in direction (S), an angle
between 20 and 60 degrees to the plug-in direction (S),
and an angle between 30 and 50 degrees to the plug-in
direction (S),

wherein the detent substantially has a U-shape, which is
formed from a first limb, a base and a second limb,
wherein the first limb and the second limb are each
connected to the base via a bent region,

wherein the first limbs of at least two detents are each

connected to a respective one of the second limbs of
another detent, and

wherein the first limbs of the at least two detents are each

connected in one piece to a respective one of the second
limbs of another detent, and the at least two detents are
thus formed in one piece.

2. The locking apparatus as claimed in claim 1, wherein
the base of the detent engages with a detent recess in the
sleeve.

3. The locking apparatus as claimed in claim 2, wherein
the detent recess and the base are oriented transversely to the
plug-in direction (S).

4. The locking apparatus as claimed in claim 1, wherein
the first limb and the second limb are oriented roughly
axially to the plug-in direction (S).

5. The locking apparatus as claimed in claim 1, wherein
the detent is adapted to the form of the inner sleeve.

6. The locking apparatus as claimed in claim 1, wherein
the first limb and the second limb are fixed to the inner
sleeve.

7. The locking apparatus as claimed in claim 1, wherein
the detent is formed from a resilient wire.

8. The locking apparatus as claimed in claim 1, wherein
the wedge surfaces are oriented radially to the plug connec-
tor center axis.

9. The locking apparatus as claimed in claim 1, wherein
the bent regions of the detent are each associated with a
wedge surface.

10. The locking apparatus as claimed in claim 1, wherein
the first limb and the second limb of the detent extend away
from one another in the bent regions, such that the detents
are wider in the bent regions than at the ends of the limbs and
in each case form a sweeping curve.

11. The locking apparatus as claimed in claim 10, wherein
the bent region of the detent are each associated with a
wedge surface,

wherein the sweeping curves of the detent are each

assigned a wedge surface formed integrally as an inner
circle of the outer sleeve, in that, by displacing the outer
sleeve against the plug-in direction (S), the wedge
surfaces act on the sweeping curves of the detent,
whereby the base of the detent is raised from the detent
recess and releases the further sleeve.
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